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A5 
B5 



V9 > t*.#9!4** ( 



&&W$L%4&&W1 IEEE 802.3 27 *S#f*M: 

^mn&fefr 100BASE-TX 31 1 ft (Physical Code 

Sublayer, PCS) * 1t ft# -^W >% (Physical Medium Attachment, 
PMA) o afl ^ FEMR £ 100 tiO&jW PQFR # & t © 
^ 4 • Aft* FEMR $ & • ffl >;Uf t 

# *L ^ 1*3 * ^ t m ft ffl ( built-in inter-repeater) ¥j & & ° 



tBB*#* ( CNS ) A4*t#- ( 210X297/^ ) 



A7 

, B7 ____ 

s- - %mm o ) 

#> % m — ft. it m # ft It JL ( Networking Data 
Device) • ^_ ith • W ^ — 31 % $L IEEE 802.3 

1 OOB ASE-TX 4Hfcifc&;fc.#SJ8.£t*£ + »8( Fast Ethernet 
Multiport Repeater, FEMR) ° 
[#91 **] 

(Ethernet) £ — jflfc-ftffi ^ E 1 <K> # |g] 

«: 6$ o 10Mbps 

100Mbps m S$- • te. 5f- fl- # ^ % (Data Transmission 
Bandioidth ) 6<j 4# ;W4 ^ ^ i£ 3^ 1ft ,MiMi ( Message 
CoUision) F«1 «! • it * H>1 M & J-th RL U 7 *S|Jfc-# E*fcA& 

Zj&m (10-Mbps) &&i&Zj*im (100-Mbps) 4$ g_ 

(Carrier Sense Multiple Access) ° i& CSMA "If i& T — Zj 

^.^f-^-^^^^^^^-^^B* m# & ^ # m * 

fc;l:ffl£6$ (idle) o 

^t^Hf flafflii 2 toft* is] vm$atft - m&&& 

(Collision) ffiftt&%KVL$L4r&± ° i£1tft$.Z&fi 
7 — « ® 41^^ • ffi -MiMf'fl n (Collision Detection) ° 
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• a. * & * #L # & It 4+ it £ *j & #. * *t it X # in 



,M<t& (message Packet) #f & & * ^ # ^ it ° ffi 
if ic # 4& it ^ Sfc -ft & ft S&- S£ 4 ( Network Configuration ) 
X ft 33 *h FB. ° 13 A. • $ # A % *f & # 4* »\ foil* 

t ^ 4& i£ ^ £ ±£ t II ft ' >^ «. * * IEEE 802.3 

100BASE-TX ^tf E^ilil 100BASE-TX ^ fi £ 
JLffi 3p « Mil - $ 4 ^l^^iftffl >r>&X# 
1*3 & LED IK ^ € • • 3£.ft£&&t&'>iU#l$-#lM 

\t to m fA « « 

9* tt-mtfoW T IEEE 

802.3 27 *&m&Z.*mB*J]&*> 100BASE-TX ^1 

ItfUV^^f (Physical Code Sublayer, PCS) ^#ff*&^- 
W ^ ( Physical Medium Attachment, PMA ) = ^t^K 
FEMR £. 100 4® #J8Sp PQFR £fr fe + H. # «9 i|. - *b # 

^Jk^foit 4 # femr » m&x j*1>mnMj&tif- 

;fe.:£.l*33£3, + 02fW ( built-in inter-repeater) 6$ l£ -jfe » 

FEMR — 4£JWr ' ffi # - # 3* £ 

ItlRiJl ; *X %l 5l is & W ' /B ^ A #J ft / $X ft 
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. B7 

i - &wtwn o ) 

(Utilization/Performance) %f,^ ° % LED B$ ^ t 

*h&%#f;& o &£H:'&H£l£/;&l 5 £ (Error/Fault) 

^ »J # *i * #J ffl /& # II ^ # ^Tft«M*» ( Debugging ) 

m — &&&wfc3&z*&m $ mn (ferm) # 

a A a ^ FERM tiH'f 8 Hltt^^^^#l° 
BB JZ- A B ^ 1t 3fe#'J FERM $ & * LED ^ 3r 4fe 

IH ° 

£ t^ + iS FERM tfjikif^L 
^ 1 — fait £ ' ^ * «fe IEEE 802.3 

100BASE-TX ^ t ^H&^-M&'ff 100TBASE-TX 

^-SLi^Jt LED ft! * JBS- • ■ft*^ FEMR 

FEMR 6$ 1*3 3t t » H W 4fc#L4b* * ^ -t- '> *t 
mfo^&B&ti ' &#4/S.#L (Stackable Backplane) 
#&&i&i#»}*&&ifc;k£]*4l'93 FEMR Ji • 

t ' FEMR A — >i 

(chip) £,#ft (ic) • ^©it m-m^ • 

#.#93 femr fc-t-^iaffl *^^*--firtt^ • 

litlH ffl ( inter-repeater ) f - # * ISE #] EE & # - A *L t£ 
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i > #9itfc«¥i ( 4 ) 

>t ® Sift. # J* & flfe # # »J 4S *J -ft ft ° 

£.fr&*A#}&ik1ttiLWj> ' FEMR 
fe^ffi^Jk^tett** tf&JWr'*: - I/O & 

— #f 7f o 



. — # # «t ^ 4t 







I/O 




IR_DATA[4.0] 


5 




^ «T 4$ ^ 4B/5B A$ 4| ^ t 

* a nq ^ # # s at # 


IR_BP_CLOCK 


1 




t M £ ffl JLJkfaJfcm, 25MHz 


IR_DOE# 


1 






IR_DIE# 


1 






BR_REQ_OUT# 


1 




/MJUf#.&rtb,fH'W&'tto 


BP_REQ_IN#[5.1] 


5 




/S, tf # &r a, fa 'ft t to 


BP_COL_OE# 


1 


^£ 




BP_COL_OUT# 


1 






BP_COL_IN# 


1 


*£ta 





&t :IR=+«IS^M (Inter-Repeater) 

IRJDATA[4..0]*-*fc*#JM§L«*>ttf * 4 FEMR 
^ ft * TGfJ t * if W ^ f-fl- • #— FEMR # ft f- 7t 

T^TliJ tL#M^ 4B/5B IR_DATA E^#.h . 

£ it ^ # » * ifc «• # ^ ~ ^ it # 6$ IR_B P JgL Sfc # # J& ,fi 
& BP_REQ_OUT# & # ; fl&^ffl»1jf^jJtfefTt&^ 
BP_REQ_IN#[5.. ; Kfrjfc*.^ ■ - tlEilWt 
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ftt&dL ' & IR_DOE#$LJ§g$&t&^£.& • IP_DATA[4..0] 
liim^^tt^fto £ 4 FEMR ±£# Jftg^T#^ t 
^^it^JF-Tt^j^- BP_REQ_IN#[5..1]^£ 
ft f & ^ ^ ° IR_BP & ^ £ $L 3§ # # it IR_DATA[4 . .0] 

IR_BP_CLOCK A — ^i^J 40ns 25MHz ' ^ T 

IR_BP_CLOCK • %fc IR_DATA[4..0]^i n $ fcZ- 

IR_DATA[4..0]#te ft3frfe3LtB.93 ■ £ IR_DOE#f>(7^ 

IR_DOE# A M *ft tfr -ft * # ' & *fr * # H FEMR Jfc # 
JF-^/Lt^^^ IRJDATA[4..0]&^ o 

IR-DIE# A m. % fn ft 4& € Ol • & Sfr £■ ^ FEMR ^ # 
^^^r^^-S FEMR ^ # # tg # IR_DATA[4..0]!%£ ° 

BP_REQ_OUT## ^ ffi A II * FEMR ^ * ^ it >X If # 
3f# IRJDATA[4..0]E>&# ° BP_REQ_OUT#lf fife A it 
4££J &-S#f ^^ L ^ FEMR ^#f-^t • 

BP_REQ_IN#[5..1]^ — 4#^fe&# — FEMR 
£ FEMR ^^#-7C^^iti^tm^F^^E>i(L#^4a.^t 

& • &-&m&*hi&j% # ir_bp M-m&mL$&&.it%i 

ttlff&fa'ttt- 0 ^b^f^^te^T BP_REQ_IN#[5..1] 

it fain ft ' *■] tf Bru/lfe^t^i^t Ub jM£3"& 

^f^i4^ BP_REQ_OUT#34##J £ 4 FEMR 
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i$LW (6 ) 

BP_REQ_IN#[5..1]A^^I*^^r A » X # — S£ & 
- FEMR^ 4^-70 • ftMtiL*h > tl^^^fe^tt 
o -gfeft — BP_REQ_IN#[5..1]f^^ Bf . REMR^ft 
£ tc, & W 4& i& i& IRJDATA[4..0]>&#^#*&## (ilb|t, 

® m—ft-$f&Z- BP_REQ_IN#[5..1]it##J £ 

4 FEMR ^ # tL ) ° 

BP_COL_OE#A-^ri±5 • *T4£>J — ^-*PMat*afLtf 
#B-ttt = 4^ FEMR *fc # f - 7G # & £ BP_REQ_OUT# 
f*4t BP_REQ_IN#[5..1]jf ffe. |t-ti 

it ffl ^L^felf * mth&>i%%Lt}jft - ft J*&*fr 

BP_COL^OUT#<r«3lift^.*L4t ° 

BP_COL_OUT# & & ik FEMR ^#f-7L^^iti§ 
BP_REQ_OUT#^ BP_REQ_IN#1£ : MU&& • & 

JSfttfrtfr'ffcA'f&tlifc. ° *t4# BP_COL_OE##>!i#^ ° 

BP_COL_IN#A— &#U&4t -ft « ' *Mkte*T FEMR tfk 

# ¥j 4. » 

FEMR ^ff^tiarU^fei®^^^ I s ! 

te&*L4h*#firaL#;Jr* '^# a ^ femr ^#^e,5r^T 
445.4s. ; FEMR £ t « W rt^ifc lb f] t 

* 8 M 4: (IR_DATA) ^ ■ &##M£ fife^^ 
( handshaking ) # * # — * REQUEST 

ACKNOWLEDGE it ft ft # J$ • IS 4 REQUEST ^ 
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• A7 

■ B7 

urn o ) 

ACKNOWLEDGE it « ft $ it • t€t 3ft H frl M & W 46 
( star-of-packet ) ft # ft &&j&f$ ft 

^ &i£-#RH£.f'J — %Liktf}#LVL°&&*% FEMR + — 
£ # 4^ -ft & (Arbitration Scheme) > ^t^^Mf^ 

• & t » 8&#Lft&### (BP_REQ) ft » <&J!HMf 
. *J 31 # » >X ft >y ffl 45. 4fc E Sit # t * # # # <K> 

m ° * # w * - femr *^r-4L*L^*^ri3-fr« 
( bp_req_out# ) ^^^■i^^.fett^.^X'frtfe 

(BP_REQ_IN[5..1]#) - ^^i£^gHt4M#l£ • ^ JL ^® 
FEMR ^#^^^T*^#^-^ ; .fi, JLffi^tf&fctfjfc^ 
A^tTt^i^^^^ FEMR $4|{jli-^. 

i%%-J?m~m^ ' B ^ FEMR # t it fi M & # 

f - ^ S jjft. # * £ • & iifc 2ft m fh BP_REQ_OUT#-ft *fc fft ^ • 
4^4&*Li|#4- • m&Z- 5 ^ FEMR ^ # 
%-7t^^ft FEMR ft it 
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2. - JL FEMR#ft*7G$»Jfm#$fr#teft ' £flf£ 
ift t tt fi W 4lf 36. # fim-teVtm$i&%t # # FEMR 

# & *L tfS * # • 

3. A*^I** BP_REQ_IN[1..5]4:te — ft — Bf 
M#J*#*&# — FEMR ^ 4 # ^ t ^ 1 1 H FsU f 
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B7 

i > &wtm <s ) 

FEMR ^ 4 & & J&fa&tf E&#;5M£ »'] $>J *b — # 

FEMR itb — -#- # ft ft & > & ^ ^ M^f 

FEMR 4tiH ffl#4/£.&# o 

^ 4fr 93 FEMR JtJL'&^fe^iftJ^^^^^*** 
51- > fl7^i^c9 in 100BASE-TX - - t § P W * 

— ifclJl^' jfc^-*-*^ FEMR ^.£3t^7 IEEE 
802.3 100BASE-TX 3: # 24^27 & A Z- * » H 

frftH-fc^^ft m&t S^H^it^M^^ (Error) 
^ $j ^ ( Utilization) ft # W ^ #* ' 0 * ' 0 ^ FEMR 

1 t » ft & 

# # *&. j£ _h o jtb t »it f-^-k^f^^^-k IRD *ji-L • >^ 
*j £ 4 femr jl t at H f ffl ° 

2 it$Lft± 

t 4 # — -flH^t ' *t FEMR H*««**tb^^tfe 

ift^j^ FSD ' tI^'J^^f«1#'liTi: 
802.3 • 
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. B7 

3. - tfcwtm (9 ) 

3 m^^yf^^i^J^m 

( Receiver Jabber Protection) 
FEMR & X &# — T4£ • 

&a£# FEMR e,it<tifc 

#i&j|8i& 65536 tiLftftftft • Jl'J A^^^a^ I «&±&t3ft 

FEMR £ >i |f.# — 3Mf^ »»J& 80.2.3 #U£t£i&^# 
^ 0 __ £ jr FEMR fltlH ^f^-kT^flLIt 
)RI#tt 802.3 - ^afl^±£^ , £ 802.3 

27 - --**lg,£^ — 'flilil^'ifi FEMR ^ It 

X.*fr*T.iE>sfc*k&3£#i£fl&4*&( one-port-left ) & 4i 'ft # ° 

FEMR T ^ #1 ^ # ° FEMR #5 M & # i& "k # # & & — 

#fii« • At^Ti^^^J-^^ 802.3 * o 
Ifc7 4 tri4#>t#^^#^^ • FEMR — 3*4fe'fcH£ 

4# o *»JH*^*JfJ# 60 *ifc***4fc • K'J FEMR «.JL«|J«- 

a . t it * e, ^ m M w * * 



t @ @ (CNS)A4 *L» (210 * 297 ) 




B7 



128 fa tL W ( i * # ) ^ & * * £*iM£ ; 
b.4t*t *#W#T ° 
6 

# 100-BASE-X PMA * * # ^3&-#$ri£4£ 

• *b & J* &4£:S& ° 

^ ' *$L^ FEMR -fc&Mfc 
4£ iR 1 ^ R & ^ ( State machine ) ^ & M fa X t£ ^ 

pma tiH&i-^tirfb^ > j^fSRfr£-£J 

it t » ss * ^ a s ^7 # & 5'j »i *&■ ^ a & # « ft m t& 

ft o PMA ^ A IMF i*. *k # *t « #3 ft ML * # ' * it « 
ft FCC flrflUMttflLi?,— #tft« 1 $fc*'fr#lM* 

sfi***jft&_*t*t35*.*-i*i$ • i±& fount** 

# — PMA |^T# *J S'J — # f& ft & ' *b ft & A — it # 

^titiU^^f (jk) ^f^i^ o pes %*r&m&i 

• *b#*fc*f& 100BASE-X ^^At^^^r 

* FEMR ^ ^ ° ^ * 
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5. - ®wti m d ) 

° — (LREQO) + 

igNIItMffl (IRD[4..0]) ^fift^tS^^ftt 

i ^ tt # #r a >x Xl — M % 41 # # ^ W & * £ ft 4£ 

SB? - * * # ft H£ ' *t 1*3 Jfc ^ FEMR a B a Jj t # 

#H^*^iiS^^KSAlft^^I & # * * ift - 
flU X Z. %% & 41 H i*. * $r JL 4. ^ 41 'ft *fe f*3 *P * 

- *J£J i*3^MJMl ' I s ! Bf W i*3 

' E & AiHi *J & ^ <g:/*jMl3:^ »J I s ) b^^- 

'ft & S Ji #T # M # — 4- ° 45. — It 
it5 (BREQO) (IRD[4..0]) * 6 

fa£fc4L#Lifc4ffi&Ji:£JS.#L##.|frA ' tfr 
^#^Bf ' OR^^I^f I 

( LREQS) BREQO $*-4L4S.-t • & JL J. £ E # 

(BREQ) b^ . &fa&ft$$'% t 3&x£_4Li&$tZ-^te%~it%L ° 
jt E fl( »J * 4a ^ / 41 ffc & *T # i*3 # 4# #J A *l & ' 
® ,tb £49 45.4s. & £ # # — -ft &#4f gt o itiHf«HI 

. + 41 « ' *■ to T 

it ' 0 A. 7 *t & M ^ # ft # #4fr*L##5* 
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1 0 LED m $ %l 

femr ^3.m.^^-^--^m^^it^if)3^^ 

LED #K^f^# — if- — «W*t-A#«ft^fe^ LED jSfjTf? ' & 

* LED ^fofrm^F ' J-fa^#lM & LED 4Lf#IHj 

«jj(L*.«|5F 0 FEMR fa&m%-*\%/&.tTfo&±#&t i \'Z- 
LED II & # » H ^ 5 HH JSSp ffi m % #J %/$kft ¥j 
LED- vAftiFmfitijWftZL&S-tiliMf ' LED Mjft&lgLit 

tt## ffl ^ ' A^# 8 ^ lictef 1 ^ A3 ' M ^ FEMR 
$ &£. LED ^.^T^BI ° 91 Jt — ^3&#'J • ^Tl£l> 

AfcH * * a ^ FEMR A >i LED ^ it fj — -ttO J=b 144 

4 (4 X6 A >i/^feX6 tifc/fafo) 5t# £ ^tiB 

Ja&ffi*tttf ^ifclfe*^ ' Mi-t^tl * LED 

* *■ # H ^ #r * * # it & *. *I £ 4 **■ t 8 
femr • T3£&^T £ J JC##£ 

©i£#. IEEE 802.3 100BASE-TX + JK B %-tL%L$-; 
©TTL/CMOS & * * Sft $ 5VT'*^*A-*^i 
©FEMR #J&ift*#8frM'&"=r#ffi&*#] I ^ A M II 
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. B7 

3. * %mm h ) 

® n & &. $ «. & %L * Jt Z- * » II- M # * 

AS ' £-2&&^T5'J it 12 6 72 

6 144 i^; 

© ffl £ a >i # '14. m.m n x ; 

@#-~***r#^ # -at * * * *t * 

@# t* ft it * # i: * ft Ifc*E ^ J8 *. * * £ 

©#L PHY #LS.3Lfe&Jt=k.i±&&L&SL&. » R Xkittil 
#J # iH it & ; 

# # Jfc & ; 

©Ifr^*—^** - LED • &£ft*iMi 
LED; 

©#^# — IB LED «tf ' te&S- 
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B8 
C8 
D8 



1. — « £ i^^mn ' tefl3**-lfcafc&icfc (100-Mbps) 

t B flfl ( inter-repeater ) it # jfc #'J E SfL # - A 
#Ltfr #ftafc.#J*&**4t ^ »J4£*J<r ft ' *tKT34A*L 

it * ft at # fe - n * & * \t ft * 5. - n * &r x it 

ft • li^f*^tIB^4^it^^4ifc ' 

^ 4 * ?t$i ifc i* t m n m * # ft 
b. - juMf * as w*fl-ft>*# • fo&i&&*m 

£ W * fl- E at #fl&M4&4£«ftrii«|-*# + »8 
C . & * ^ flf £ ft — ^ ijt If n- x -ft ft £ i=i — B$ nq 

ifc&fc#*ftaft.#*<**J*Jifc— o 

2. *p * 1 */3fi£4: * 



It 

5 %L 



Ml 



*.*5ftK.-flti4ffl tBa SM** (CNS)A4 #.& (210 x 297 ) 



A8 
B8 
C8 
D8 



*'] le. IS 



*X Zl - m ^ & # # M & 4*. * ft 6) w ; * * * 

it $L&*mn m 't n 
m m • *x & s. >y - % -s 4 <s *l -t 4s.it 

OR » JiJLiiiiilLt^^Ai: 

-ft fife ; — i®yAX3iJ&JfiLi%$Ltis- ' £$p£ 1*3 £[$ 

5. l£B* 1 J X^i&^£ t ±£*$lfi 'H^-fc — 
^--mWi&A&te/illrtti LED — — 

LED jfc^ ' 3fci-&fc# — .i£W 
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